Altered DNA ligase III activity in the CHO EM9 mutant.
Delayed joining of DNA strand breaks and a high spontaneous level of sister-chromatid exchanges (SCEs) are characteristics of the mutant cell strain EM9 of Chinese hamster ovary (CHO) cells. The introduction of the human gene XRCC1 into EM9 cells reverts the phenotypic properties of EM9 to those of the wild type. We have investigated both DNA ligase activities and a protein which stimulates DNA ligase activity in mutant EM9 cells, XRCC1-transfectant H9T3-7-1 cells and wild-type AA8 cells. Our results, which demonstrate both a decreased DNA ligase activity in EM9 cells using poly(rA).oligo(dT) as substrate and a decreased ability of DNA ligase III to form a covalent DNA ligase III-adenylate intermediate with AMP, clearly indicate an altered DNA ligase III activity in the mutant. Furthermore, the AMP-binding capacity of DNA ligase III and its enzymatic activity with the synthetic polymer were restored after transfection of EM9 with the human XRCC1 gene. Immunoblotting data suggest that the XRCC1 gene does not code for DNA ligase III. In conclusion, the data indicate that the EM9 cell strain has an altered DNA ligase III activity that can be restored by the XRCC1 gene product.